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of magneto-striction. He supposes the atoms of iron are
surrounded by "atmospheres of electricity moving in planes
at right angles to the axis of the magnet." He explains
magnetic saturation by supposing "that the electricity which
revolves round each atom has a centrifugal tendency/' Its
speed of rotation is limited by this force, and hence the
degree of magnetization is limited,
He points out that, unfortunately, the magnetization of
a bar of such iron atoms ought to produce a shortening.
Years afterwards it was discovered that a bar under strong
tension is shortened by magnetization.
He then considers other possible properties of his model
of magnetic iron atoms. He imagines "the space between
these compound atoms be supposed to be filled with
calorific ether in a state of vibration, or, otherwise, to be
occupied with the oscillations of the atoms themselves."
He explains the destruction of the magnetic power in
iron by heat as due to the disturbance of the magnetic and
electric atmospheres around the atoms by the atomic heat
oscillations. This prevents the atoms from orientating
themselves in one direction.
The retentive power of steel is explained by supposing
that carbon atoms combine with the iron atoms and make the
magnetic and electric atmospheres lop-sided, so that there
is a permanent orientation of magnetic force.
During 1840 Joule had become more and more interested
in the physical aspects of his electro-magnetic engines and
less in their engineering aspects. He had measured their
duty, their production of work. Now he desired to measure
the heat they produced while running. This seems to have
been a purely philosophical interest, because he had already
concluded that the industrial prospects of the electrical
motor were poor. He made a thorough investigation of
the heat produced by voltaic electricity and communicated
a paper on his results to the Royal Society. An abstract
was read on December lyth, 1840, and published in the
Proceedings of the Royal Society; but the complete paper was
not accepted for publication, though it contained an account
of the experiments from which he had formulated the law

